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CASELESS, COMPLETE ROUND AMD ALSO A METHOD 
MANUFACTURING SUCH A CASELESS, COMPLETE ROUND 



OP 



TECHNICAL FIELD 

The present invention relates to a complete ammunition 
round intended to be loaded " as a coherent unit 
primarily in electrothermal and/ or 

10 electrothermocheniical weapon sys terns , whi<?h round 
comprises a propellent charge for propulsion of a 
projectile through a .barrel and which projectile is 
arranged on the front end of- the propellent charge/ a 
bottom piece which is arranged on the rear end of the 

15 propellent charge, and a firing device . arranged, 
preferably detachably, on the bottom piece. 

The invention also relates to a method o.f manufacturing 
* a caseless, complete* ammunition round which is loaded 
20 as a coherent unit primarily in electrothermal and/or 
electrothermochemical we.apon systems/ which round 
comprises a propellent . charge which propels a 
projectile through- a barrel and which projectile is 
arranged on the front end of the propellent charge, a 
25 bottom piece which is arranged on the rear end of the 
propellent charge, and a firing device arranged, 
preferably detachably, on the bottom piece, the 
component parts of the projectile part' being assembled 
in a conventional manner. 

30 

The invention relates furthermore to use of the 
ammunition round in other more conventional weapon 
systems than the said electrothermal and/or 
electrothermochemical weapon systems, but preferably in 
35 electrothermal and/or electrothermochemical weapon 
systems • 



'05 02/02 ONS 13*04 FAX 46 586 85742 BOFORS SUPPORT PAT&TM +++ US POLLOCK, VANDE @004 

WO 2004/015358 PCT/SE2 003/00 1254 

- 2 ~ 

PROBLEMS AND BACKGROUND OF THE INVENTION 
In electrottiermochemical (ETC) cannons, use is made of 
electrical energy from a high- voltage source in order- 
to bring 'about ignition of the propellent charge, and 
5 then of on the one hand chemical energy from the 
combustion of this propellent charge and on the other 
hand electrical energy in the form of one or more 
pulses in order to supply more energy to the propellent- 
gas in the form of plasma formation from the latter or 
10 via the creation of an electric potential difference 
along the barrel in order to increase the speed of the 
projectile. 

For ETC cannons, there "is a specific risk of the 
15 cartridge case burning on in the barrel - owing to 
electric short-circuiting between the cartridge case 
and the. barrel. This is because the modern conventional 
cartridge case is manufactured from electrically 
conductive metal, usually brass. The burning- on is 
20 caused by the current and/ or the voltage used during ' 
firing being intentionally or unintentionally conducted 
across to the cannon/ artillery piece via the barrel. 
Moreover, the fact that the cannon/artillery piece 
becomes live constitutes an extra disadvantage for the 
25 gun crew. 

Another general problem with all conventional 
ammunition, that is to say ammunition comprising 
cartridge cases which are essentially made entirely of 
metal, is the relatively considerable weight of such 
cases. One way of reducing the weight is to replace the 
case metal, at least partly, with a lighter material, 
which material is then normally either combustible or 
otherwise non L resistant. A serious consequential 
problem which arises because of the said lightweight 
ammunition is that, when combustion of the case 
concerned takes place,' undesirable residual products 
are always formed, which are deposited on or otherwise 
impact negatively on the inside of the barrel, for 



30 



35 
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example increase the risk of corrosion, reduce service 
life etc. 

• in order to reduce the quantity of residual products" 
» . it is therefore -desirable to manufacture the 
lightweight ammunition with as thin a case as possible 
There is then a risk that the case will not be 
sufficiently dimensionally stable, but will be torn to 
pieces or melt in connection with firing: When this 
happens, the lightweight cases cannot be removed from 
the barrel of the weapon concerned in a sufficiently 
simple manner.. And if the lightweight ammunition is 
instead made with a certain minimum jacket thickness 
determined by the risk of the -case bursting, the 
15 . abovementioned problems of . undesirable- residual 
products then arise instead. 

Another, problem with these known lightweight rounds is 
that, on account of • the excessively thin case jacket, 
they have unsatisfactory rigidity and strength" with 
regard to storage and handling of the rounds. Moreover, 
if the combustible material- consists of water-absorbing 
material such as cardboard, there are problems 
.associated with moisture-protection in bad weather and 
25 .with durability oyer time. 

Furthermore, the combustible lightweight cases known 
today, in which attempts have been, made to remedy the 
problems caused by inadequate dimensional stability, 

30 rigidity, strength and durability and also the residual 
products formed, comprise many different, and often 
expensive, small parts which .are assembled in 
altogether too many part-stages. These cases are 
therefore very complicated to manufacture and therefore 

35 expensive as well. 



20 



Various versions ■ of arrangements of the type indicated 
above are known. 
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■PRIOR ART 

Patent specification EP-A2-0 143 718 describes a 
combustible propellent charge case which is intended in 
particular for fixed large-calibre ammunition. In order 
5 to simplify the manufacture of the ammunition and to 
improve its storage capacity, the cartridge case is 
made from a synthetic material. The ammunition 
described is stated to achieve particularly 
advantageous mechanical properties and stability if the 
10 case is made from shrink-film material. The round is 
entirely without stability-increasing elements other 
.than the case used, and as the propellent charge, which 
at the most is arranged in separate powder bags, is 
stated to be a loose powder which is stabilized only by 
15 being compressed slightly during actual filling of the 
case, via the contracting action of the shrink film or 
via evacuation of the air enclosed in the case, it is 
clear that the robustness of the round is virtually 
entirely dependent on. the thickness of and material 
20 selected for the case. 

It goes without saying that such a case has a clearly 
limited possible length in relation to the diameter of 
the round and the thickness of the case because an 
25 elongate round with a thin case is easily broken by its 
own weight or the weight of the projectile. Moreover, 
it is likely that the case material has to be designed 
with extra oxygen-emitting component parts in order 
that a large quantity of residual . material will not 
remain in the barrel after firing, which is also 
suggested in the said patent specification. 



30 



From DB-39 27 400-A1, a combustible propellent charge 
case or container is also known, which is claimed in 
35 itself to have sufficient dimensional stability in 
order to bring about fixing of the powder, which is 
loose in the case from the outset., without additional 
elements for stiffening and holding together being 
arranged in the case for handling of the- round. This 



•05 02/02 ONS 13:05 FAX 46 586 85742 BOFORS SUPPORT PAT&TM ±*+ US POLL OC K . VANDE E l 007 



10 



WO 2004/015358 PCT/SE2003/0012S4 

- 5 - • 

case as well therefore has such a thick jacket and thus 
such a total mass that it is absolutely essential that 
the case is made from a special oxygen- emit ting 
material in order that the case will not be burnt, on in 
5 the barrel in connection with firing of the round.. 

In an embodiment shown especially, use is also made of 
the projectile itself, which is then entirely enclosed 
by the case and the propellent charge, as an element 
for stiffening and holding together. It is. clear that, 
if the round is placed upside down during handling, the 
projectile will make a hole in the casing, which 
renders the round unfit for use. A large proportion of 
the propellent charge is- moreover located alongside the 
15 projectile, as result of which, in the.- event of 
incorrect ignition of the propellent charge of the 
round, a partly opposite or even negative direction of 
the propulsion gases may arise, so that bursting of the 
barrel or the breech of the cannon may occur. 

20 

US-A-5, 183, 961 describes a very complicated method and 
arrangement for attempting to reduce this considerable 
risk of bursting of the barrel in the event of 
incorrect ignition of a front propellent charge located 
25 alongside the projectile. In order to attempt to bring 
about correctly timed ignition, there is a large number 
of ignition strand tubes, holders, spacers and other 
elements mounted between the fuse of the round and the 
charge. 

30 

A considerable problem with the construction shown is 
that the entire inner, extremely complex arrangement of 
ignition strand tubes, holders, spacers etc. including 
the rigid case has to be assembled • before the loose 
35 powder is • poured into the case via a filling hole 
arranged specially for the purpose in the bottom piece 
of the round. In order to hold the projectile in place 
during filling of the powder grains and in order to 
allow only axial position-changing when the projectile 
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is fired, a fin support shaft is mounted inside the . 
case- The function is accordingly stated to be not for 
improving the robustness of the round for handling etc. 
but for centring the projectile when the propellent 
5 . charge has as yet not been introduced or is being 
filled and also for- guiding the projectile when firing 
takes place. A case with great dimensional stability 
and a considerable quantity of material is still 
required for enclosing the powder .and stiffening the 
10 round. The manufacturing time and cost for this very 
complicated construction are therefore considerable. 
All these extra elements moreover constitute additional 
component parts which form- "disadvantageous residual 
products when firing takes place, 

15 . 

The main technical problems which form the basis of the 
• present invention have consequently been the excessive 
weight of the conventional case, the inadequate 
rigidity and strength- of the lightweight cases, the 
20 negative effects of the inevitable residual products 
and also the number of extra component parts which have 
to be added in order to ■ obtain a desired ignition 
process, and a desire to produce a caseless round in 
which no loads have to be taken up by a case. 

25 

OBJECTS AND FEATURES OF THE INVENTION 

A main object of the present invention is to produce a 
.new type of complete ammunition round primarily, but 
not exclusively, for electrothermochemical weapon 

30 systems, which ammunition round is constructed in such 
a way that it considerably reduces or completely 
eliminates all the abovementioned problems and then in 
particular the need for an essentially dimensionally 
stable and/or load-bearing case for normal storage, 

35 handling and use of the round, the risk of a cartridge 
case burning on and also other negative effects 
resulting *from combustion residues of a case in the 
barrel and chamber. 
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Another object of the present invention is to produce a 
•round which is considerably improved with regard to the 
said manufacture-related and economic aspects but which 
nevertheless has superior strength and robustness 
compared with corresponding known combustible rounds, ' 
it being possible to utilize the favourable effects of 
this type of ammunition in a better way than previously 
for most weapon types and calibres in which 
conventional fixed ammunition is normally used today. 

The said objects, and other aims not listed, here, are 
achieved within the scope of what is stated in the 
present independent patent claims. Embodiments of the 
invention are indicated in the dependent patent claims. 



20 



25 



30 



35 



According to the present invention, therefore, a 
considerably improved complete ammunition round has 
been produced, which is characterized in that the round 
is caseless and comprises an elongate inner component 
for stiffening and holding together, which inner 
component is arranged on or in close proximity to the 
rear end of the projectile and mounted, preferably 
detachably, on the firing device through a central 
through-hole arranged in the propellent charge, in that 
the propellent charge consists of a load- absorbing, 
essentially completely combustible, externally 
cartridge- shaped, dimensionally stable block powder 
charge which has such rigidity and strength and which 
propellent charge is otherwise arranged in such a way, 
preferably attached to or at least arranged essentially 
adjacent to the projectile, the inner component, the 
firing device and the bottom piece, that, in heavier 
ammunition as well, a considerable proportion of the 
loads' which are detrimental to the functioning of the 
round and can occur during normal storage, handling and 
use of the round is taken up only via the propellent 
charge and the inner component, and which block powder 
charge comprises an, at least external, insulating 
surface, coating and/or application ■ which is 
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nevertheless of insufficient rigidity and robustness to . 
bear the aboveiuentioned loads* 

' According to other aspects of the complete, caeeless 
5 ammunition round according to the invention: 

the inner component constitutes a load- transferring 
element, for example a rod or tube, anchored firmly 
between the projectile and the firing device; 

10 " 

the inner component is made of a combustible material, 
for exainple a plastic composite; 

the propellent charge is attached to the component via 
15 an adhesive connection; 

the propellent charge is arranged so as to engage in at 
least a rear part of tfre projectile and/or a front part 
.of the bottom piece; 

20 

the propellent charge consists of a multi-perforated, 
progressive block powder; 

the propellent charge comprises a plurality of part 
25 elements which are joined together by means of a 
suitable binder . to form a finished, cartridge- shaped 
propellent charge; 

the insulating surface comprises a non-load-bearing, at 
30 -least outer, shrink film; 

the insulating coating consists of a non- load-bearing 
dimeric or polymeric raw material comprising 
hydrocarbons/ such as poly-para -xylylene ; 

35 

the application consists of painting or other covering 
by means of a solution or emulsion;. 
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the insulating surface, coating or application is 
moisture-repellent or moisture-proof; 

the insulating surface, coating or application is 
5 electrically insulating; 

the insulating surface, coating or application covers 
all sides of the propellent charge; 

10 the bottom piece is made of combustible material, 
suitably a fibre con^josite; 

the firing device consists of a plasma torch; 
15 the firing device consists of a fuse. 

According to the invention, furthermore, the method for 
manufacturing the said complete ammunition round is 
characterized in that: 

20 

the inner component is mounted on the projectile part 
via a connection, the propellent charge is slipped onto 
the component, after which the bottom piece is applied, 
and the firing device is attached to the inner 
25 component, it being ensured that the propellent charge 
closely adjoins the bottom piece and the projectile 
part. 

According to other aspects of the' method for 
30 manufacturing the ammunition round according to the 
invention: 

• the inner component is first mounted on the bottom 
piece via the firing device, then to be guided through 
35 the hole of the propellent charge and attached 'to the 
projectile part via a front connection; 



the propellent charge is applied to an inner rod 
assembled with other component parts by the propellent 
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charge being divided .into at least two sections which 
are joined at least to one another, but preferably also 
to the inner component, the projectile, the firing 
device and/or the bottom piece, via a suitable 
5 connection; 

the propellent charge is manufactured from a suitably 
homogeneous, compression-moulded* powder block which is 
subsequently provided with perforations in a 
10 predetermined pattern and number in order to bring 
about the desired progressiveness; 

an insulation coating is applied over at least the 
outer sides and/ or inner sides of the propellent 
15 . charge, via three phases comprising vaporization of a 
dimeric or polymeric r.aw material, the polymer or the 
dimer first being transformed from solid phase to gas 
phase and then, at a. further increased temperature, 
being • transformed to a reactive monomer gas which is 
20 made to polymerize on the propellent charge, a thin 
inner and outer insulating surface layer being 
deposited on all accessible; surfaces; 

.moujiting also comprises a suitable binder being applied 
25 between one or more of the component parts making up 
the round; 

the propellent charge is already pre-insulated by means 
of any one of the said insulations when mounting takes 
• place ; 

final insulation of the round is effected by coating, 
painting or other covering or by a thin, non-load- 
absorbing, moisture-repellent or moisture-proof outer 
surface or film being applied. 

ADVANTAGES A2STD EFFECTS OF THE INVENTION 

By replacing the previously used granulated loose 
powder with mUlti-perf orated, • progressive block powder, 
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it has been possible to produce ammunition with an 
increased energy content, which has resulted in it 
being possible to increase the range further in 
comparison with conventional ammunition. By utilizing 
5, the very good inherent robustness of the block' powder, 
it has been possible to connect a block-powder charge 
to the desired shell projectile and a bottom piece 
comprising a firing device to form a caseless but 
nevertheless complete round which can be loaded as a 
10 ; coherent unit. 

Moreover/ by. covering the block-powder charge, and also 
if appropriate some or all of the other subcomponents 
necessary or desired for the ammunition type concerned, 

15 with a moisture- /seal in the form of an outer surface, 
coating or possibly a very thin, completely combustible 
film, a. caseless but nevertheless moisture-proof "round 
has been obtained. Applied liquid, chemical coating, 
foil, shrink film etc., which can be oxygen-emitting 

20 when combustion ' takes place, may be mentioned as 
examples of the said" outer surface, coating or ' film. A 
fuse or a plasma torch and, respectively, sensors or 
other electronics accompanying the shell, for example, 
may be mentioned as examples of the firing device and 

25 possible other subcomponents. 

LIST OF FIGURES 

The invention will be described in greater detail below 
with reference to the accompanying figures* in which 

30 

Fig. 1 is a diagrammatic side view and cross section 
through parts of a caseless ammunition round 
according to a first embodiment of the present 
invention, which round comprises a load- 
35 transferring, elongate inner coittponent, for 

example a rod or a tube, which is mounted 
between a front projectile shown in the figure 
and a rear firing device, and also a propellent 
charge which surrounds the inner component, and 
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"the firing device and comprises a moisture- 
proof outer side. 

Fig- 2 is a diagrammatic side view and cross s.ection 
"5 through parts of a caseless anununi ti on . round 

according to a second embodiment of the present 
invention, which round comprises a load- 
absorbing, elongate extension tube for a rear 
firing device, which tube is mounted between a 
10 front projectile shown in the figure and the 

combustion chamber of the firing device, and 
also- a dimensionally stable block-powder charge 
which surrounds the inner extension tube, the 
combustion chamber and a rear part of a 
15 projectile and comprises an outer* moisture- 

proof, flexible or contracting surface layer 
such as shrink film. 

DETAILED DESCRIPTION OF EMBODIMENTS 

20 With reference to Fig. 1, a caseless, large- calibre / 
complete ammunition round 1 according to a first 
embodiment of the present invention is shown 
diagrammatically. The round 1 is preferably, but not 
exclusively, intended for artillery pieces, anti-tank 

25 guns and tank cannons. Accordingly, it is entirely * 
possible for the present invention to be used in more 
small-calibre ammunition as well. . 

The round 1 comprises a load^ transferring and load- 
30 absorbing, elongate inner component 2 , for example a 
rod or a tube made* of a suitable, preferably 
combustible, material made of, for example, metal, 
plastic etc,, which is mounted between a front dart 
projectile 3 shown in the figure and a rear firing 
35 device 4 which is screwed detachably into a bottom 
piece 5 made of, for example*/ combustible material, 
suitably a fibre composite. However, the bottom piece 5 
can also be metal. The round 1 also comprises a 
cartridge- shaped propellent charge 6 which is arranged 



'05 02/02 ONS 13:07 FAX 46586 85742 



BOFORS SUPPORT PAT&TM -»-»-» US POLLOCK , VAN DE @ 01 5 



WO 2004/015358 PCT/SE20O3/001254. 

- 13 - 

around, that is to say so as to enclose, the said inner 
component 2. The propellent charge 6, • which has an 
insulated, for example electrically and/or moisture- 
' proof, outer side or outer sides 7a, 7b (see below) 
5 consists of a multi-p.erf orated block-powder charge 6, 
that is to say a perforated powder which is shaped so 
as accurately to follow the outer dimensions of the 
projectile 3, the rod 2 and the bottom piece 5, that is 
to say the outer sides 8a, 8b of these facing the 
10 propellent charge 6. The propellent charge 6 has such 
rigidity and strength that, in heavier ammunition as 
well, a considerable proportion of the loads which can 
occur during normal storage, handling and use of the 
round 1 is taken up only via the propellent charge 6. 

15 

According to the invention, the outer side or outer 
• sides 7a, 7b of the propellent charge 6, that is to say 
those sides 7b also of the propellent charge 6 facing 
the inner component * 2, the projectile 3, the firing 

20 device 4 and the bottom piece 5, comprise only an 
insulation 9, for example a moisture-proof coating, 
which is of insufficient rigidity and robustness to 
bear the loads which might be expected to occur during 
storage, handling or use of the round 1. The round 1 is 

25 therefore caseless, that is to say the round 1 entirely 
lacks any load-absorbing outer enclosure of the parts 
between the projectile 3 of the round and its bottom 
piece 5. The moisture seal 9 suitably consists of an 
outer coating in the form of a dimeric or polymeric raw 

30 material comprising hydrocarbons, such as poly-para- 
xylylene, also known as Parylene, which is applied by 
phase transformation, such as vaporization and 
condensation to form an insulating film, painting or 
other covering by means of a suitable solution or 

35 emulsion etc. However, the insulation 9 can also be 
applied to the .outer side or outer sides 7a, 7b of the 
propellent charge 6 in the form of a thin, non- load- 
absorbing, moisture-repellent or moisture-proof, outer 
surface or film 9a, for example a plastic foil, shrink 
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film ete. (see Fig. 2 in particular). Such a film 9a 
•can also be electrically insulating. 

The firing device 4, which has a length which is 
5 adapted according to what is desirable in the.' round* 1 
concerned, . that is to say it can be either longer or 
shorter, which is . compensated by the length of the 
inner rod 2, can consist of either a plasma torch ' 4a- 
(see Fig. 1) or a fuse 4b (see Pig. 2-) depending on the 
10 firing method, that is to say electric or conventional 
respectively, used by the weapon system concerned. 

In the embodiments of the round 1 shown in the figures, 
the projectile 3 comprises an armour-piercing dart 10, 

15 the guide fins or guide cone 11 of which armour dart 10 
(see Pig. 2 in particular) are or is at least partly 
enclosed in and supported inside the propellent charge 
6. The projectile 3 also comprises a multi-part dart 
support body 12. "Arranged around the body 12 is a belt 

20 13, preferably made of plastic, for sealing the round 1 
in relation to the inside of the barrel. 

The propellent- charge 6, which has an essentially 
cylindrical cartridge shape, determined according to 
25 the ammunition 1 of the weapon type, concerned, with 
regard to longitudinal and transverse section, calibre 
and length, also comprises a central through-hole 15 
which extends between the front end 17 and the rear end 
14 of the propellent charge 6 . The geometry of the hole 
30 15 is adapted in such a way that it surrounds with the 
maximum possible fit and adjoins firstly the elongate 
inner component 2, which is mounted inside the through- 
hole 15 of the propellent charge 6 between the 
projectile 3 and the firing device 4, secondly the rear 
35 end 18 of the projectile 3 and/or the guide component 
11 which may be located there (see Fig. 2) and thirdly 
the firing device 4- concerned. The front end 17 and/or 
the rear end 14 of the propellent charge 6 can then *be 
designed so as either to- engage in or to surround those 
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sides 8a, 8b of the projectile .3 and, respectively, the 
bottom piece 5 facing the propellent- charge 6. The 
length of the elongate inner component 2 varies 
' according to the distance between the projectile 3 and 
5 . the firing device 4 projecting from the bottom piece 5 
and can therefore extend over a greater or lesser part 
of the length of the round 1 depending on the length of 
the combustion chamber 19 of the firing device 4 and 
the guide component 11. 

10 

The inner component 2 can consist of an expansion tube 
for the powder gases or the plasma , which tube 2 
comprises connections 25 , suitably threaded 
connections, which hold the round 1 together until 
15 firing takes place and the combustion gases then formed 
cause the projectile 3 to accelerate out of the barrel. 
■ During combustion of the m propellent charge 6, which is 
suitably progressive via the irrulti-perf oration 16, the 
tube 2 functions as a. distributor of the ignition 
20 process via a front opening and/br preferably a 
plurality of openings along its length, in which way 
the ignition from the firing device 4 is transmitted in 
a predetermined way. While the caseless propellent 
charge 6 is completely . gasified, the inner component 2 
25 .is suitably also combusted completely or partly 
depending on the material • selected, or else the 
connections 25 are arranged in such a way that either 
the component 2 accompanies the projectile 3 out of the 
barrel until the active part 26 of the projectile 3 is 
30 . released from other projectile parts such as the dart 
■' support body 12 etc. or the component 2 comes out 
together with any remaining pa.rts of the bottom piece 5 
and the firing device 4 . These are removed easily in 
connection with the breech of the weapon being opened 
35 for introduction of a new round 1, and so the 
ammunition round 1 described can also be used for 
automatic fire . 
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It will be understood that the round 1 shown is not 
only intended for such ETC ammunition and that, it can 
also include several different sizes and projectile 
types depending on the area of use and calibre. . Here, 
5 however, it is at least, the commonest ammunition . types 
today, between roughly 25 mm and- 160 mm, which are 
concerned. 

In the embodiments according to the figures, a separate 
10 bottom piece 5, which can be either electrically 
conductive or non-conductive, and is suitably made of 
metal material or, respectively, of glass-fibre epoxy, 
is also arranged on the rear end 14 of the propellent 
charge 6 in a tight-fitting way by means of adhesive 
15 bonding or anqther connection- suitable, for the 
function. In the embodiment according to Figure 1, the 
bottom piece 5 has an outer peripheral flange part 21 
for sealing in relation to the chamber and a central 
part 22 which is suitably threaded for the firing 
20 device 4 and is arranged so as to engage in a somewhat 
wider outer part 23 of. the through-hole 15 ' in the 
propellent charge 6 (compare Fig. 2 where the round 1 
instead comprises a bottom piece 5 which surrounds the 
fuse 4b and the rear end 14 of the propellent charge 6 ' 
25 with an edge 24 which tapers towards the propellent 
charge 6) . 

The propellent charge 6 is preferably manufactured in 
one piece, * that is to say as an element. However/ it is 

30 possible, in embodiments which are not shown, for the 
propellent charge 6 to be divided, suitably in its 
transverse and/or* longitudinal direction', into two or 
more part sections which, when joined together, form 
the desirable, suitably cartridge- shaped, shape of the 

35 propellent charge 6. 

DESCRIPTION OF FUNCTION 

The method for application of an insulation 9 in the 
form of a coating of the dimeric or polymeric . raw 
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. -material type via phase transformation (see above) is 
as follows. 

The insulation coating 9 ■ i 6 applied over at least the 
5 outer sides and/or inner sides 7a, 7b of the propellent 
charge, but can of course also be applied over all 
those surfaces of the other component parts of the 
round 1 which are external when application takes 
place, via three phases • comprising vaporization of a 
10 dimeric Qr polymeric raw material comprising 
hydrocarbons (plastic) , such as poly-para-xylylene, the 
polymer or the dimer first, at roughly 150°C, being 
transformed from solid phase to gas phase and then, at 
a further increased temperature of roughly 650°C, being 
15 . transformed to a reactive monomer gas which -is finally 
made to condense (that is to say polymerize) on the 
• propellent charge 6 etc . which is suitably at room 
temperature and under vacuum, a thin inner and outer 
insulating surface layer being deposited on all the 
20 free surfaces of the round 1 with a thickness of " 
roughly 20-70 \l. 

The resulting highly pure, hole- free, tough and elastic 
polymer surface 9 is completely smooth and has a low 
25 friction coefficient (as a result of which the 
cartridge case is provided with spontaneous 
lubrication), high abrasion-resistance, low water 
absorption, and also a high dielectric constant of 
roughly 200 V/ym. Moreover, the polymer surface is non- 
sensitive to gases, solvents, chemicals, water and 
moisture. 

When a bottom piece 5. made of glass-fibre epoxy is ' 
used, turning-out of the bottom piece 5 takes place 
after shaping and hardening have been completed, 
attention being paid to obtaining the correct 
interference fit to the rear end 14 of the propellent 
charge 6 concerned. 



.30 



35 
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The abovementioned rigidity and strength of the 
propellent charge 6 are obtained by the charge 6 being 
manufactured from a suitably homogeneous, ' compression- 
moulded powder block which is subsequently provided 
i with perforations 16 in a predetermined pattern and' 
number in order to bring about ' the desired 
progressiveness . i.t is also conceivable for the 
propellent charge body 6 itself to comprise a plurality 
of part elements (not shown) which are joined together 
by means of a suitable binder to form, a finished, 
cartridge- shaped propellent charge. Owing to the 
rigidity and strength of the propellent charge 6, it is 
entirely possible within certain ammunition sizes for 
the propellent charge 6 alone to take up all the loads 
15 which normally occur. 

The method for joining the round 1 according to the 
invention together is as follows. 

20 The component parts of the projectile part 3 are 
assembled in a conventional manner, after which the 
inner component 2 is- mounted on the projectile part 3 
via the connection 25. The propellent charge. 6 is 
slipped onto, the component 2 via the central hole 15 , 
25 after which the bottom piece 5 is applied. The firing 
device 4 is then attached to the inner component 2, 
suitably via a screw connection, it being ensured that 
the propellent charge 6 closely adjoins the bottom 
piece 5 and the projectile part 3, after which the 
30 assembly of the round 1 is complete. The mounting 
described can also comprise a suitable binder being 
applied between one or more of the said component 
parts, if appropriate, final insulation 9 of the round 
1 takes place according to the - dimeric or polymeric 
film coating, painting or other covering described 
above, or else a thin, non-load-absorbihg, moisture- 
repellent or moisture-proof outer surface or film 9a, 
for example a plastic foil, shrink film etc. can be 
applied. However, the propellent charge 6 can already 



35 



02/02 ONS 13:09 FAX 46 586 85742 BOFORS SUPPORT PAT&TM WUS POLLOCK , VANDE 



WO 2004/015358 PCT/SE2003/OU12S4 

- 19 - 

be pre-insulated by means of any one of the said 
insulations 9 when mounting takes place. 

Alternatively, the inner component 2 can first be 
5 mounted on the bottom piece 5 via the firing device 4, 
then to be guided through the hole 15 of the propellent 
charge 6 and attached to the projectile part 3 via the 
front connection 25- 

10 Finally, it is also within the inventive idea for the 
propellent charge 6 to be applied to an inner rod 2 
assembled with . other component parts by the propellent 
charge 6 being divided into at least two sections which 
are joined' at least to one another, but preferably also 

15 to the inner component 2, the projectile 3, . the firing 
device 4 and/ or the bottom piece 5, via a suitable 
connection, preferably adhesively bonded, after which 
• insulation 9 takes place via coating, covering and/or 
via shrink film etc. 

20 

ALTERNATIVE EMBODIMENTS 

The invention is not limited to the embodiment shown 
but can be varied in different ways within the scope of 
the patent claims. It is clear, for example, that an 

25 .insulating coating and protective layer can also be 
obtained by means of conventional varnishing of * the 
round and the propellent charge. Compared with the 
polymer vaporization described above, however, 
varnishing has disadvantages such as, for example, 

30. higher permeability and worse adhesion, and the varnish 
can also crack. It is clear, for exanple, that • al though 
the round described above is in the first instance 
intended for artillery pieces, the method and the round 
according to the present invention comprise all weapon 

35 types and ammunition where ammunition rounds are used* 



The insulating protective layer, can consist of, for 
example, a ' combustible synthetic shrink film which can 
advantageously- be • of the type which, when combustion 



'05 02/02 ONS 13:10 FAX 46 586 85742 BOFORS SUPPORT PAT&TM -*->-> US POLLOCK , VANDE. 




WO 2004/015358 PCT/SE2003/001254 

- 20 — 

takes place, emits at least some of the oxygen 
necessary for the combustion or another advantageous 
material or substance with, for example, a friction- 
reducing, lubricating or corrosion-preventing function/ 
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PATENT CLAIMS 

1. Complete ammunition round (1) intended to be 
loaded as a coherent -unit primarily in electrothermal. 
5 and/or electrothermochemical weapon systems , which 
round (1) comprises a propellent charge (6) for 
propulsion of a projectile (3) through a barrel and 
which projectile (3 ) ■ is arranged on the front end (17) 
of the propellent charge, a bottom piece (5) which is 
10 arranged on the rear end (14) of the propellent charge 
(6), and a firing device (4/ 4a, 4b) arranged, 
preferably detachably, on the bottom piece (5) , 
characterized in that the round (1) is caseless and 
comprises an elongate inner conponent (2) . for 
15 stiffening and holding together, which inner component 
(2) is arranged on or in close proximity to the rear 
end .(18 J of the projectile (3) and mounted, preferably 
detachably, on the firing device (4, 4a , 4b) through a 
central through-hole (15) arranged in the propellent 
20 charge (6), in that the propellent charge (6) consists 
of a load-absorbing, essentially completely 
combustible, externally cartridge- shaped, dimensionally 
stable block powder charge (6) which has such rigidity 
and strength and which propellent charge (6) is 
25 otherwise arranged in such a way, preferably attached 
to or at least arranged essentially adjacent to the 
projectile (3), the inner component (2), the firing 
device (4, 4a, 4b) and the bottom piece (5.) , that, in 
heavier ammunition as well, a considerable proportion 
30 of the loads which are detrimental to the functioning 
of the round (1) and can occur during normal storage, 
handling and use of the round (1) is taken up only via 
the propellent charge (6) and the inner component (2), 
and which block powder * charge (6) comprises an, at 
35 least external, insulating surface, coating and/or 
application (9, 9a) which is nevertheless of 
insufficient rigidity and robustness to bear the 
abovementioned loads . 
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2. Complete ammunition round (1) according to Claim 
1, characterized in that the inner component (2) 
constitutes a load- transferring element, for example a 

5 rod or tube, anchored firmly between the projectile (3) 
and the firing device (4, 4a, 4b) . 

3. Complete ammunition round (1) according to one of 
the preceding claims, characterized in that the inner 
component (2) is made of a combustible material, for 
example a plastic composite. 



4. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
15 propellent charge (6) is attached to the component (2) 
via an adhesive connection. 



20 



5. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
propellent charge (6)- is arranged so as to engage in at 
least a rear part (8a, 11, 18) of the projectile (3) 
and/or a front part (8b, 22) of the bottom piece (5). 

6. Complete ammunition round (1) according to any one 
25 of the preceding, claims, characterized in that the 

propellent charge (6) consists of a multi-perforated 
(16), progressive block powder (6). 



30 



35 



7. Complete ammunition round (1) according to any one 
•of the preceding claims, characterized in that the 
propellent charge (6) comprises a plurality of part 
elements which are joined together by means of a 
suitable binder to form a finished, cartridge- shaped 
propellent charge (6) . 

8. Complete ammunition- round (1) according to any one 
of the preceding claims, characterized in that the 
insulating surface (9a) comprises a non- load-bearing, 
at least outer, shrink film. 
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•9- Complete ammunition round (1) according to any one 
of the preceding claims, characterised in that the 
insulating, coating (9) consists of a non-load-b.earing 
5 dimeric or polymeric raw material comprising' 
hydrocarbons, such as poly-para-xylylene. 

• 10. Conplete ammunition round (1) according to any one 
of the preceding claims , characterized in that the 
10 . application (9) consists of painting or other .covering 
by means of a solution or emulsion. 

11, Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 

15 insulating surf age, coating or application (3, 9 a) is 
moisture-repellent or moisture-proof. 

12. Complete ammunition round (1) according to any one 
. of the preceding claims, characterized in that the 

insulating surface, coating or application (9, 9a) is 
electrically insulating. 



20 



13. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 

25 insulating surface, coating or application (9, 9a) 
covers all sides (7a, 7b) of the propellent charge (6). 

14. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 

30 bottom piece (5) is made of combustible* material, 
suitably a fibre composite. 

15. Complete ammunition round (1) according. to any one 
of the preceding claims, characterized in that the 

35 firing device (4) consists of a plasma torch (4a). 

16. Complete ammunition round (1) according to any one 
of Claims 1-15, characterized in that the firing device 
(4) consists of a fuse (4b) . 
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17. Method of manufacturing a caseless, complete 
ammunition round (1) which is loaded as a coherent unit 

• primarily in electrothermal and/or 
; electrothermochemlcal. weapon systems, which round (1) 

comprises a propellent charge (6) which propels a 
projectile (3) through a barrel and which projectile 
(3) is arranged on the front end (17) of the propellent 
charge, a bottom piece (5) which is arranged on the 
rear end .(14) of the propellent charge (6), and a 
firing device (4, 4a, 4b) arranged, preferably 
detachably, on. the bottom piece (5)', according to any 
one of Claims 1-16., the component parts of the 
projectile' part (3) being assembled in a conventional 
15. manner, characterized in that the inner component (2) 
is mounted on' the projectile part (3) via a connection 
• (25), the propellent charge (6) is slipped onto the 

• component (2), after .which the bottom piece (5) is 
applied, and the firing device (4) is attached to the 

20 inner component (2), it being ensured that the 
propellent charge (6) closely adjoins the bottom piece 
(5) and the projectile part. (3) . 

18. Method 'of manufacturing a caseless, complete 
25 ammunition round (1) according to any one of Claims 1- 
16, characterized in that the inner component (2) is 
first mounted on the bottom piece (5) via the firing 
device (4), then to be guided through the hole (15) of 
the propellent charge (6) and attached to the 
30 projectile part (3) via a front connection (25) . 

19. Method of manufacturing a caseless, complete 
ammunition round (1) according to any one of Claims 1- 
16, characterized in that the propellent charge (6) is 
35 applied to an inner rod <2) assembled with other 
component parts by the propellent charge (6) being 
divided into at least two sections, which are joined at 
least to one- another, but preferably also to the inner 
component- (2), the pro jectile 1 '(3) , the firing device 
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(4) and/or the bottom piece (5), via a suitable 
connection. 

20. Method of manufacturing a caseless, coitplete 
5 ammunition round (1) according to any one of Claims 1- 
19, characterized in that the propellent charge (6) ± s 
manufactured from a suitably homogeneous, compression- 
moulded powder block which is subsequently provided 
with perforations (16) in a predetermined pattern and 
10 number in order to bring about the . desired 
progressiveness. 

21- Methpd of manufacturing a caseless, coir^lete 
ammunition round (1) according to any one of Claims 1- 

15 20, characterized in that an insulation coating (9) is 
applied over at least the outer sides and/or inner 
sides (7a, 7b) of the propellent charge (6),. via three 
phases comprising vaporization of a dimeric or 
polymeric raw material, the polymer or the dimer first 

20 being transformed from solid phase to gas phase .and 
then, at a further increased teinperature ; being 
transformed to a reactive monomer gas which is made to 
polymerize on the propellent charge (6), a thin inner 
and outer insulating surface layer (9) being deposited 
25 on all accessible surfaces (7a, 7b) . 

22. Method of manufacturing a caseless, complete 
ammunition round (1) according to any one of Claims 1- 
21, characterized in that mounting also comprises a 

30 suitable binder being applied between one or more of 
the component parts making up the round (1) . 

23. Method of manufacturing a. caseless,. complete 
ammunition round (1) according to any one of Claims 1- 

35 22, characterized in that the propellent charge (6) is 
already pre-insulated by means ■ of any one of the said 
insulations (9) when' mounting takes place. 
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24* Method of manufacturing a easel ess, complete 
ammunition round (1) according to any one of Claims 1- 
23, characterized in that final insulation (9) of the 
* round (1) is effected by coating, painting or other 
5 covering or by a thin, non-load-absorbing, moisture- 
repellent or moisture-proof outer surface or film (9a) 
being applied. 

25. Use of the anrauxiition round (1) according to any 
10 one of the preceding claims, characterized in. that the 
ammunition round (1) is used in other more conventional 
weapon systems than the said electrothermal and/or 
electrothermochemical weapon systems. 
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AMENDED CLAIMS 
Received by the International Bureau on 09 December 2003 (09 12 03V 
Original claims 1-25 replaced by amended claims 1-25 (5 pages) ' 

PATENT CLAIMS 

1. Complete ammunition, round (1) intended to be 
loaded as a coherent unit primarily in electrothermal 
5 and/or electrothermochemical weapon systems, which 
round (1) comprises a propellent charge (6) for 
propulsion of a projectile (3) through a barrel and 
which projectile (3) is arranged on the front end (17) 
of the propellent charge, a bottom piece (5) which is 
arranged on the rear end (14) of the propellent charge 
(6), and a firing device (4, 4a f 4b) arranged, 
preferably detachably, on the bottom piece (5) , 
characterized in that the round (1) is caseless and 
comprises an elongate inner component (2) for 
15 stiffening and holding together, which inner component 
(2) is arranged on or in close proximity to the 
projectile (3) and mounted, preferably detachably, on 
the firing device (4, 4a, 4b) through the propellent 
charge (6), in that the propellent charge (6) consists 
of a load-absorbing propellent charge (6) which has 
such rigidity and strength that, in heavier ammunition 
as well, a considerable proportion of the loads which 
are detrimental to the functioning of the round (1) and 
can occur during normal, storage, handling and/or use of 
the round (1) is taken up only via the propellent 
charge (6) and the inner component (2), and which 
propellent charge (6) comprises an, at least external, 
insulating surface, coating and/or application (9, 9a) 
which is nevertheless of insufficient rigidity and 
robustness to bear the abovementioned loads. 



20 



25 



2. Complete ammunition round (1) according to Claim 
1, characterized in that the inner component (2) 
constitutes a load-transferring element, for example a 
35 rod or tube, anchored firmly between the projectile (3) 
and the firing device (4, 4a, 4b) . 
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3. Complete ammunition round (1) according to one of 
the preceding claims, characterized in that the inner 

. component (2) is made of a combustible material, for 
example a plastic composite. 

5 

4. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
propellent charge (6) is attached to the component (2) 
via an adhesive connection. 

10 

5. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in* that the 
propellent charge (6) is arranged so as to engage in at 
least a rear part (8a, 11, 18) of the projectile (3) 

15 and/or a front part (8b> 22) of the bottom piece (5). 

6. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
propellent charge (6) consists of a multi-perforated 

20 (16), progressive block powder (6) . 

7- Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
propellent charge (6) comprises a plurality of part 
25 elements which are joined together by means of a 
suitable binder to form a finished, cartridge-shaped 
propellent charge (6) . 

8. Complete ammunition round (1) according to any one 
30 of the preceding claims , characterized* in that the 

insulating surface (9a) comprises a non-load-bearing, 
at least outer, shrink film. 

9. Complete ammunition round (1) according to any one 
35 of the preceding claims, characterized in that the 

insulating coating (9) consists of a non-load-bearing 
dimeric or polymeric raw material comprising 
hydrocarbons , such as poly-para-xylylene . 



AMENDED SHEET (ARTICLE 19) 



05 02/02 ONS 13:12 FAX 46 586 85742 BOFORS SUPPORT PAT&TM -»->-» US POLLOCK, VA NDE BI 031 _ 



15 



WO 2004/015358 

29 PCT/SE20O3/001254 

10. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
application (9) consists of painting or other covering 
by means of a solution or emulsion. 

5 

11. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
insulating surface, coating or application (9, 9a) is 
moisture-repellent or moisture-proof. 

10 " 

12. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
insulating surface, coating or application (9, 9a) is 
electrically insulating. 

13. Complete ammunition round (1) according- to any one 
of the preceding claims, characterized in that the 
insulating surface, coating or application (9, 9a) 
covers all sides (7a, 7b) of the propellent charge (6). 

14. Complete ammunition round (1) according to any one 
of the preceding claims, characterized in that the 
bottom piece (5) is made of combustible material, 
suitably a fibre composite. 

15.. Complete ammunition round (!) according to any one 
of the preceding claims, characterized in that the 
firing device (4) consists of a plasma torch (4a). 

30 16. Complete ammunition round (1) according to any one 
of Claims 1-15, characterized in that the firing device 
(4) consists of a fuse (4b). 

17. Method of manufacturing a caseless, complete 
35 ammunition round (1) which is loaded as a coherent unit 
primarily in electrothermal and/or 

electrothermochemical weapon systems, which round (1) 
comprises a propellent charge (6) which propels a 
projectile (3) through a barrel and which projectile 
(3) is arranged on the front end (17) of the propellent 
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charge, a bottom piece (5) which is arranged on the 
rear end (14) of the propellent charge (6), and a 
firing device (4, 4a, 4b) arranged, preferably 
detachably, on the bottom piece (5); according to any 
5 one of Claims 1-16, the component parts of the 
projectile part (3) being assembled In a conventional 
manner, characterized in that the inner component (2) 
is mounted on the projectile part (3) via a connection 
(25), the propellent charge (6) is slipped onto the 
10 component (2), after which the bottom piece (5) is 
applied, and the firing device (4) is attached to the 
inner component (2). 

18. Method of manufacturing a caseless, complete 
15 ammunition round (1) according to any one of Claims 1- 

16, characterized in that the inner component (2) is 
first mounted on the bottom piece (5) via the firing 
device (4), then to be guided through the hole (15) of 
the propellent charge (6) and attached to the 
20 projectile part (3) via a front connection (25). 

19. Method of manufacturing a caseless, complete 
ammunition round (1) according to any one of Claims 1- 
16, characterized in that the propellent charge (6) is 

25 applied to an inner rod (2) assembled with other 
component parts by the propellent charge (6) being 
divided into at least two sections which are joined at 
least to one another, but preferably also to the inner 
component (2), the projectile (3), the firing device 

30 (4) and/or the bottom piece (5), via a suitable 
connection, 

20 . Method of manufacturing a caseless, complete 
ammunition round (1) according to any one of Claims 1- 

35 19, characterized in that the propellent charge (6) is 
manufactured from a suitably homogeneous, compression- 
moulded powder block which is subsequently provided 
with perforations (16) in a predetermined pattern and 

number in order to bring about the desired 

i 

40 progressiveness . 
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21. Method of manufacturing a caseless, complete 
ammunition round (1) according to any one of Claims 1- 
20, characterized in that an insulation coating (9) i s 
5 applied over at 3 east the outer sides and/or Inner 
sides (7a, 7b) of the propellent charge (6), via three 
phases comprising vaporization of a dimeric or 
polymeric raw material, the polymer or the dimer first 
being transformed from solid phase to gas phase and 
10 then, at a further increased temperature, being 
transformed to a reactive monomer gas which is made to 
polymerize on the propellent charge (6), a thin inner 
and outer insulating surface layer (9) being deposited 
on all accessible surfaces (7a, 7b) . 

15 

22. Method of manufacturing a caseless; complete 
ammunition round (1) according to any one of Claims 1- 

21, characterized in that mounting also comprises a 
suitable binder being applied between one or more of 

20 the component parts making up the round (1) . 

23. Method of manufacturing a caseless, complete 
ammunition round (1) according to any one of Claims 1- 

22, characterized in that the propellent charge (6) is 
25 already pre-insulated by means of any one of the said 

insulations (9) when mounting takes place. 

24. Method of manufacturing a caseless, complete 
ammunition round (1) according to any one. of Claims 1- 

23, characterized in that final insulation (9) of the 
round (1) is effected by coating, painting or other 
covering or by a ■ thin, non-load-absorbing, moisture- 
repellent or moisture-proof outer surface or film (9a) 
being applied. 



30 



35 



40 



25. Use of the ammunition round (1) according to any 
one of the preceding claims, characterized in that the 
ammunition round (1) is used in other more conventional 
weapon systems than the said electrothermal and/or 
electrothermochemical weapon systems. 
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